Effect of in vivo exposure to hypoxia on muscarinic cholinergic receptor-coupled phosphoinositide turnover in the rat brain.
We examined the effects of a transient exposure of rats to severe (5% O2, 95% N2 for 30 min) or mild (10% O2, 90% N2 for 30 min) hypoxia and a chronic exposure to mild hypoxia (10% O2, 90% N2 up to 48 h) on carbachol-stimulated phosphoinositide (PI) turnover and [3H]quinuclidinyl benzilate (QNB) binding in 4 regions of the brain (cerebral cortex, striatum, hippocampus and cerebellum). When the rats were exposed to hypoxia transiently, significant changes were caused only by severe hypoxia. In all 4 regions examined, basal incorporation of [3H]inositol into inositol phosphates (IPs) in the absence of carbachol was significantly increased following transient severe hypoxia and remained high for 48 h. Carbachol stimulation of PI turnover (% of basal) was significantly enhanced only in the hippocampus. The increase in carbachol stimulation in the hippocampus was observed only after a 6-h exposure to room air following the severe hypoxia and lasted for at least 48 h. In Ca2+-free incubation medium, the increase in basal incorporation of [3H]inositol into IPs elicited by severe hypoxia was not observed but carbachol still had an enhanced stimulatory effect. Binding studies showed that maximum binding capacity (Bmax values) of [3H]QNB binding was significantly increased only in the hippocampus and only after a 6-h exposure to room air following the severe hypoxic exposure and remained increased for 48 h. Kd values showed no significant change. While a transient exposure of rats to mild hypoxia caused no significant change either in carbachol-stimulated PI turnover or in [3H]QNB binding parameters, a chronic exposure to mild hypoxia for more than 6 h caused a significant increase in [3H]QNB binding capacity localized in the hippocampus, which was accompanied by an enhanced stimulatory effect of carbachol on PI turnover. These changes observed with mild hypoxia, however, were transient and tended to return to control levels following a 48-h exposure. These results suggest an up-regulation of muscarinic cholinergic receptor-coupled PI turnover in the rat brain caused either by transient severe hypoxia or by chronic mild hypoxia.